This study examines the phenomenon of performance persistence of equity funds in Hungary in two time perspectives: 1-year and 6-month perspectives. The empirical results confirm the occurrence of performance dependence in consecutive periods. There is also a strong evidence of short-term persistence in the total horizon of the study (from the beginning of 2000 to the end of 2009), and in several sub-periods. The 1-year persistence was also found in the tested sample and, in general, depended on the measure applied. Furthermore, I observed performance reversal, which can be partly explained by trend changes in the financial markets. The persistence of equity funds performance in Hungary is shaped by market factors rather than the diversity of managerial characteristics.
Introduction
Performance persistence refers to a tendency of an organisation to obtain similar results in consecutive periods. Finance literature specifies two types of this tendency: winning persistence which occurs when organisations repeat good results, while its opposite -losing persistence -means achieving bad results in subsequent periods. Performance reversal is a specific type of return dependence and it consists in being a winner after losing or a loser after winning in performance distribution.
The empirical research on the issue of performance persistence of mutual funds is important to the managers of collective investment companies as well as investors for several reasons. First of all, the investors may treat performance persistence as a key factor for investment decisions. Secondly, the research on performance persistence helps to evaluate the efficiency of organisational solutions and human resources policy applied by the mutual funds. Thirdly, the analysis of mutual funds performance could reveal the causes leading to the occurrence of performance persistence, which in turn may be explained by market tendencies or valuable and diverse skills of fund managers.
The main aim of this paper is to examine if the phenomenon of performance persistence of equity funds in Hungary exists. The study will also verify the hypothesis about the occurrence of performance reversal in consecutive periods. Furthermore, the author will make an attempt to indirectly identify the causes of winning or losing persistence of mutual funds. Two explications will be taken into consideration: the first refers to the skills of the managers, while the second assumes the existence of common investment strategies in funds sub-groups .
The present article consists of five sections. Section 1 contains a brief overview of existing empirical studies on performance persistence. Section 2 discusses research methodology and data characteristics. Section 3 presents the obtained empirical results. This is followed by the summary of major findings.
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Literature Review
The dynamic development of the mutual funds industry and the prosperity of the global securities market observed at the beginning of the 21st century have led to an increased interest in these financial organisations as a subject of research. The early studies on the issues concerning the performance of mutual funds date even from the 1960s (cf. Treynor, 1965; Sharpe, 1966; Jensen, 1968 ). The empirical studies, which are directly connected with performance persistence and which are still referred to by researchers, date back to the late 1980s and early 1990s and concern mostly US markets. These include Grinblatt & Titman (1989; 1992) , who tried to establish the relationship between performance persistence and managerial skills or stock selection ability, and also Ippolito (1992) , who showed the dependence of consumer reaction on the achieved results by mutual funds. Moreover, the researchers wanted to determine whether performance persistence of the mutual funds is a phenomenon due to a common winning strategy of mutual fund groups (cf. Goetzmann & Ibbotson, 1994) .
The empirical studies from the beginning of the 1990s were the first to suggest a strong performance persistence of equity funds (cf. Hendricks et al., 1993; Brown & Goetzmann, 1995) . The following studies confirmed the hypothesis about short-term performance dependence in consecutive periods, this time for bond funds.
However, the reasons for the occurrence of this phenomenon were not specified (Blake et al., 1993) . There are also studies, which do not confirm the existence of performance persistence (Dahlquist et al. 2000 for equity funds and Philpot et al. 1998 for bond funds).
In the studies, focusing directly on the performance dependence of mutual funds in consecutive periods, special attention is paid to the problem of survivorship bias, which could be responsible for the identification of stronger performance persistence than the actual persistence (cf. Elton et al., 1996; Malkiel, 1995) . Other studies, in order to explain the frequent discrepancies in the findings concerning the discussed phenomenon, enriched the research procedures by introducing multifactor models (Fama & French, 1993; Carhart, 1997; Ferson & Schadt, 1996) . The analysis of performance persistence of mutual funds in the CEE countries seems to be an interesting topic, which takes into account the dynamic development of the market in this region as well as the lack of empirical research in this area.
Methodology
Data characteristic.
The database used in this study consists of daily net asset values of mutual funds operating in Hungary over Consequently, the empirical results may be distorted. According to the literature on the subject, due to this kind of distortion, the stronger-than-actual performance persistence is observed in the large samples (cf.
Brown et al., 1992).
The daily net assets values of mutual funds were recalculated to the monthly data. The data prepared in this way were compared to the historical values of the Budapest Stock Index (BUX) in two out of three measures. The information on the index was taken from the Magyar Nemzeti Bank webpage. In order to examine performance persistence using the data mentioned above, I decided to analyse fund returns in 1-year or 6-month periods, just as Collinet & Firer did (2003) .
Because of a relatively short total horizon of the study, longer comparative periods also mentioned in the literature, were ignored. The total number of mutual funds in this study may not coincide with their number at the end of each calendar year. That is to say, the number of funds included in the present study (see Table 1 ) can be less than the number of active funds given in periodical reports of BAMOSZ or the European Fund and Asset Management Association (EFAMA).
Measurement of returns.
In this study, I used several measures of returns based on the values of units share. The first one, the rate of return, shows the return divided by the value of the initial investment and it is calculated as follows (Mayo, 1997) : is the net asset values per unit share of the fund i at the end and beginning of the analysed period. The rates of return are calculated for 1-year and 6-month periods. We have to remember that this performance measure ignores the differences in the level of risk undertaken by funds.
These differences, which may be measured by a standard deviation, are taken into consideration by the Sharpe index, which is calculated according to the following formula (Sharpe, 1994) : 
Methodological approach.
The present study adopts the following research methods discussed in the literature on performance persistence: 1) the non-parametric tests; 2) the stochastic The first of the applied tests of performance persistence is based on the Cross-Product Ratio (CPR) and calculated as follows (Brown & Goetzmann, 1995) :
As can be easily demonstrated, the null hypothesis about the lack of performance persistence corresponds to the CPR equal to one. A ratio greater than one suggests the occurrence of performance persistence (predominance of the WW or LL groups) and a ratio of less than one indicates a tendency towards performance reversal (predominance of the WL or LW groups).
The standard error of the CPR natural logarithm, which is given as follows (cf. Goetzmann & Ibbotson, 1994) :
allows us to determine the value of the test Z-statistic (Hallahan, 1999) :
where Z is asymptotically normally distributed. The second test, which is used to measure the independence of returns, is also based on the contingency tables. Moreover, it is a simplified version of chi-square test. In the present study, I used the chi-statistic and it is calculated as follows (Tonks, 2005) : 
whereĝ is the estimator of the density function of the variable ( )
, andĥ stands for the estimator of density function of the variable ( ) X t .
I decided to use the kernel estimator proposed by Hyndman et al. (1996) in order to avoid the possibility of reducing the degree of precision: The number of observations has to be relatively high to keep a satisfactory degree of precision in the kernel estimation process (Kulczycki, 2008) . Therefore, I will be able to provide the two-dimensional mapping of the stochastic kernels only for the observations of the whole period under study.
Another research method adopted in this study re- 
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The last research method has the algorithm character. It will be applied in several stages. Firstly, I will categorise the funds as winners or losers depending on returns in the so-called classification period. The group of winners is composed of the funds, which outperform the median result of all funds. The group of losers, in turn, includes the funds which underperform the median result of all funds. The division into winners and losers is similar to those used in contingency tables. Secondly, I will calculate the mean and median of the rate of return for both groups using the data for the so-called evaluation period. Next, I will investigate the significance of the difference in means and medians of rates of return among winners and losers in the evaluation period.
For the purpose of this study, it may be assumed that if the populations are distributed normally with unknown but unequal variations, and if the samples are small, the statistics applied to test the significance of the difference in mean values is calculated as follows (Kanji, 2006) : 
where v is the unknown number of degrees of freedom.
In other words, the rejection of the null hypothesis 
Results
The results of the research on performance persistence of equity funds in Hungary are presented as follows:
I will begin by the 1-year horizon and then move on The results of the research on persistence performance of mutual funds will be shown for the rates of return and the Sharpe index, while the results obtained through the Jensen's alphas will be discussed separately.
The results of non-parametric tests presented in Table   2 suggest that the yearly rates of return of equity funds in Hungary persist during the whole period under study.
It was confirmed by the values of Z-and chi-statistics, which make it possible to reject the null hypothesis for the significance level of 5%. Strong performance persistence of mutual funds was found in four out of nine subperiods. In the last two sub-periods, I observed a statistically significant performance reversal. Table 2 . Results of non-parametric tests based on contingency tables in 1-year horizon Note: *, **, *** indicate the grounds to reject the null hypothesis at the respective levels of significance: 10%, 5% and 1%.
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One may also observe a noticeable polarisation of the Sharpe indices, which is higher in consecutive periods than in the case of 1-year rates of return.
The results of parametric tests conducted after estimating the regression of percentile ranks models are presented in Table 3 Table 3 . The models of percentile ranks regression calculated from the rate of return and the Sharpe index in 1-year horizon Table 4 . The results of mutual funds qualified to winner and loser groups in the evaluation period (1-year horizon)
Note: *, **, *** indicate the grounds to reject the null hypothesis at the respective significance levels of 10%, 5% and 1%.
Notes: *, **, *** indicate the grounds to reject the null hypothesis at the respective significance levels of 10%, 5% and 1%. bpz symbol informs that the assumptions of the Tukey-Duckworth test were not met. As we can see in Table 5 Table 5 . Results of non-parametric tests based on contingency tables in the 6-month horizon Note: *, **, *** indicate the grounds to reject the null hypothesis at the respective levels of significance: 10%, 5% and 1%. The nc symbol was used because of the lack of changing groups, which did not allow the Z-statistic to be calculated. The number of mutual funds, which could be classified as the WL or LW categories, equals 0.
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The results of the stochastic kernel estimation may confirm the general results of non-parametric tests in the 6-month horizon. As shown in Fig. 3 , where the rates of return were used as a performance measure, the stochastic kernel is situated along the straight line inclined at an angle of 45 degrees to the x-axis. I did not observe any considerable deviations in the central part of the kernel ridge from the mentioned line, which is another evidence of performance persistence of equity funds in Hungary. The graphic representations of the shape of the stochastic kernel for the rates of return in the 6-month (see Fig. 3 ) and 1-year horizon (see Fig. 1) are not too disparate.
Moreover, the estimation of the stochastic kernel for the Sharpe indices provides an equally strong piece of Similar conclusions about performance persistence can be drawn from the regression of percentile ranks for the 6-month rates of return (see Table 6 ). In eleven out of nineteen analysed sub-periods, I found a strong evidence of performance dependence of mutual funds in consecutive periods. The four of them were characterised by performance reversal at a different level of significance. The coefficients R² oscillated from 13% to 87% in the seven remaining sub-periods with a positive and statistically significant value of the parameter d. Eventually, the null hypothesis about the independence of percentile ranks in consecutive periods was rejected at the significance level of 1%.
As we can see in Table 6 Table 6 . The models of percentile ranks regression calculated from the rate of return and the Sharpe index in the 6-month horizon Note: *, **, *** indicate the grounds to reject the null hypothesis at the respective significance levels of
The analysis of a concept of investing in unit shares of past winners is presented in Table 7 . The results of mutual funds qualified to winner and loser groups in the evaluation period (6-month horizon)
Notes: *, **, *** indicate the grounds to reject the null hypothesis at the respective significance level of 10%, 5% and 1%. The bpz symbol informs that the assumptions of the Tukey-Duckworth test were not met. 
Conclusions
The main aim of this paper was to examine if the per- 
